Prevalence and determinants of job stress in patients with inflammatory bowel disease by Schreiner, Philipp et al.
Zurich Open Repository and
Archive
University of Zurich
Main Library
Strickhofstrasse 39
CH-8057 Zurich
www.zora.uzh.ch
Year: 2017
Prevalence and determinants of job stress in patients with inflammatory
bowel disease
Schreiner, Philipp; Biedermann, Luc; Rossel, Jean-Benoit; Rogler, Gerhard; Pittet, Valérie; von Känel,
Roland; Swiss IBD Cohort Study Group
Abstract: BACKGROUND Psychosocial factors have been shown to predict a poor disease course in
patients with inflammatory bowel disease (IBD), but whether this applies to job stress is currently
unknown. We assessed the prevalence of job stress and its correlates in a large cohort of patients with
IBD. METHODS We included all adult, professionally active patients enrolled between 2006 and 2015 in
the Swiss IBD Cohort. Job stress was measured through the self-report effort-reward imbalance ratio and
overcommitment (OC) to work questionnaires. We used multiple linear regressions to assess association
with sociodemographic, lifestyle, psychosocial, and disease-related factors. RESULTS Altogether 1656
patients completed the questionnaires (905 Crohn’s disease and 751 ulcerative colitis/IBD unclassified).
Only 91 (5.7%) of patients had an effort-reward imbalance ratio >1. Effort-reward imbalance and OC
scores were higher in full-time versus part-time employees (coef = 0.050, P = 0.002; coef = 0.906, P <
0.001) and among those absent from the workplace in the previous 3 months (coef = 0.049, P = 0.010;
coef = 1.062, P < 0.001). Higher OC scores were associated with sex (women vs. men: coef = 0.568,
P = 0.014), being in a relationship (coef = 0.805, P = 0.001), higher level of occupation (director vs.
trainee: coef = 1.447, P < 0.001), and extraintestinal manifestations (coef = 0.623, P = 0.005). Patients
hospitalized in the previous 12 months had lower OC scores (coef = 0.560, P = 0.038). CONCLUSIONS
The average level of job stress seems to be remarkably low in patients with IBD from Switzerland. The
clinician should turn attention especially to women, full-time employees with a high level of education,
and patients with extraintestinal manifestations to identify those with the most vulnerability to suffer
from job stress.
DOI: https://doi.org/10.1097/MIB.0000000000001012
Posted at the Zurich Open Repository and Archive, University of Zurich
ZORA URL: https://doi.org/10.5167/uzh-136152
Journal Article
Published Version
Originally published at:
Schreiner, Philipp; Biedermann, Luc; Rossel, Jean-Benoit; Rogler, Gerhard; Pittet, Valérie; von Känel,
Roland; Swiss IBD Cohort Study Group (2017). Prevalence and determinants of job stress in patients
with inflammatory bowel disease. Inflammatory Bowel Diseases, 23(2):310-317.
DOI: https://doi.org/10.1097/MIB.0000000000001012
ORIGINAL ARTICLE
Prevalence and Determinants of Job Stress in Patients with
Inﬂammatory Bowel Disease
Philipp Schreiner, MD,* Luc Biedermann, MD,* Jean-Benoit Rossel, PhD,† Gerhard Rogler, MD, PhD,*
Valérie Pittet, PhD,† and Roland von Känel, MD, PhD,‡,§ Swiss IBD Cohort Study Group
Background: Psychosocial factors have been shown to predict a poor disease course in patients with inﬂammatory bowel disease (IBD), but whether
this applies to job stress is currently unknown. We assessed the prevalence of job stress and its correlates in a large cohort of patients with IBD.
Methods: We included all adult, professionally active patients enrolled between 2006 and 2015 in the Swiss IBD Cohort. Job stress was measured
through the self-report effort–reward imbalance ratio and overcommitment (OC) to work questionnaires. We used multiple linear regressions to assess
association with sociodemographic, lifestyle, psychosocial, and disease-related factors.
Results: Altogether 1656 patients completed the questionnaires (905 Crohn’s disease and 751 ulcerative colitis/IBD unclassiﬁed). Only 91 (5.7%)
of patients had an effort–reward imbalance ratio .1. Effort–reward imbalance and OC scores were higher in full-time versus part-time employees
(coef ¼ 0.050, P ¼ 0.002; coef ¼ 0.906, P , 0.001) and among those absent from the workplace in the previous 3 months (coef ¼ 0.049, P ¼ 0.010;
coef ¼ 1.062, P, 0.001). Higher OC scores were associated with sex (women vs. men: coef ¼ 0.568, P ¼ 0.014), being in a relationship (coef ¼ 0.805,
P ¼ 0.001), higher level of occupation (director vs. trainee: coef ¼ 1.447, P , 0.001), and extraintestinal manifestations (coef ¼ 0.623, P ¼ 0.005).
Patients hospitalized in the previous 12 months had lower OC scores (coef ¼ 0.560, P ¼ 0.038).
Conclusions: The average level of job stress seems to be remarkably low in patients with IBD from Switzerland. The clinician should turn attention
especially to women, full-time employees with a high level of education, and patients with extraintestinal manifestations to identify those with the most
vulnerability to suffer from job stress.
(Inﬂamm Bowel Dis 2017;23:310–317)
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I nﬂammatory bowel disease (IBD), Crohn’s disease (CD) andulcerative colitis (UC), are chronic and incurable diseases with
a relapsing and remitting course. There is still no cure or proven
causal treatment option within reach, and the incidence and prev-
alence in Europe has still been increasing in the last years.1 Aside
from the interactions of genetic, immunologic, and microbial fac-
tors,2 there are various environmental triggers that promote the
development of CD and UC and subsequent ﬂares.1 Importantly,
the relevance of the former group of factors—above all
genetics—has most likely been underestimated in recent years,
as only changes in environmental factors may concisely explain
the dramatic increase in prevalence and incidence of IBD in
developing countries.3 One of these environmental triggers could
be psychological stress.4
The mechanisms linking psychological stress with intesti-
nal inﬂammation are not fully understood. Nonetheless, there is
evidence to suggest that psychological stress induces intestinal
inﬂammation by impairing mucosal defenses against luminal
bacteria,5 stimulates eosinophils to produce corticotropin-
releasing hormone in the intestine,6 and alters the phenotypes of
regulatory T cells in the intestine such as, mediated by prolactin,
a stress-derived mediator.7
An increasing number of well-designed large-scale inves-
tigations provide evidence that psychological factors are linked to
the course of IBD, especially chronic stress in UC and depressive
symptoms in CD.8,9 Despite the uncertainty from the available
studies, interestingly, over 50% of patients with IBD “believe”
that psychological factors play a major role in the course of their
disease.9,10 Nevertheless, patients evidently deﬁne the disease
course based on perceived symptoms and not on the degree of
intestinal inﬂammation. However, clinical symptoms and intesti-
nal inﬂammation do not necessarily correspond with each other
and thus should not be considered equivalent. For instance,
a recent study showed a relationship between perceived stress
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and gastrointestinal symptoms, but stress perception was unre-
lated to the concurrent intestinal inﬂammation.11 Though, signif-
icantly more people with an inactive disease indicate an absence
of stressful events.12 In addition, there is considerable interpatient
variation regarding the severity of symptoms with nearly the same
amount of disease activity.13 Moreover and further complicating
this complex interrelation, there is also a considerable prevalence
of functional gastrointestinal symptoms in patients with IBD.14
Psychosocial factors have been shown to negatively impact
the course of IBD, particularly elevated levels of anxiety and
depressive symptoms.15–17 However, anxiety and depression may
reﬂect one psychological dimension (i.e., negative affect) among
many. For instance, although a recently published study found
that job stress was not a major risk factor for incident CD or
UC,18 work-related stress still might inﬂuence the disease course.
After all, regardless of disease activity, the most commonly re-
ported stressors in patients with IBD were family stress, followed
by work and school stress.12 Work-related stress can not only
increase morbidity and mortality in different ways19–21 but also
is of huge economic relevance. Speciﬁcally, the ﬁnancial costs of
work-related stress account for 1.2% of the gross domestic prod-
uct of Switzerland22 as well as an annual amount of 20 billion
euros for all EU Member states23 and 300 billion US dollars for
the US economy.24,25
To the best of our knowledge, as yet, there have been no
large-scale investigations on job stress in patients with IBD.
Therefore, we undertook a cross-sectional study to estimate the
prevalence of job stress and to identify its correlates, including
demographic, psychosocial, and disease-related factors, in pa-
tients with IBD.
We chose the effort–reward imbalance (ERI) questionnaire
to assess job stress because it is a validated model and used in
many different studies to investigate job stress and its
associations.26–28 A high overcommitment (OC) score and a high
ERI score are associated with depression29–31 and anxiety,32
which both can inﬂuence negatively the course of IBD as delin-
eated above.
MATERIALS AND METHODS
Design and Clinical Setting
We used prospective and retrospective data from the
baseline questionnaires from adult patients included in the Swiss
IBD Cohort between 2006 and 2015.33
Data were collected in multiple hospitals and private
practices throughout Switzerland during the enrollment with both,
physician-based and self-administered questionnaires.
Measures
Clinical and disease-related factors were obtained by
physician questionnaire. Sociodemographic information, lifestyle
factors, and psychosocial measures were collected through
self-report questionnaires. Job stress was measured using the
self-report ERI and OC to work questionnaires. We used the
original long version of the ERI and OC questionnaires with 23
items overall.34 Effort spent at work is measured by 6 questions
with 5 response options1: disagree,2 agree and I am not at all
distressed,3 agree and I am somewhat distressed,4 agree and I
am distressed,5 agree and I am very distressed. A total effort
sum score varies between 6 and 30. The higher the score, the
more effort at work is felt by the subject. Reward obtained at
work is measured with 11 questions with the same response cat-
egories as used for the effort scale. The total reward sum score
varies between 11 and 55. The higher the score, the more reward
obtained at work is felt by the person. The ERI ratio shows the
imbalance between effort spent and reward obtained at the indi-
vidual level (note that a correction factor is applied to adjust for
the unequal number of items of the effort and reward scores).
Speciﬁcally, for an ERI ratio , 1, less effort spent than reward
obtained is supposed to be perceived by the person, whereas for
an ERI ratio . 1, there is more effort spent than reward obtained
at work. It should be noted that an ERI threshold of equal to 1
does not reﬂect the presence or absence of perceived job stress, so
it cannot be used as a clinically validated threshold.34 In other
words, the use of continuously scaled ERI scores yields more
power. Typical items are “I have constant time pressure due to
a heavy work load” (effort) and “I receive the respect I deserve
from my superior or a respective relevant person” (reward). The
OC to work scale consists of 6 items to be rated on a Likert-scale
from 1 (low) to 4 (high OC) with a minimum of 6 points and
a maximum of 24 points for the total OC sum score. Typical OC
items are “People close to me say I sacriﬁce too much for my job”
and “I get easily overwhelmed by time pressures at work.” The
following independent variables were used to study potential as-
sociations with job stress:
Clinical Characteristics
The clinical characteristics include IBD subtype, disease
activity (Crohn’s Disease Activity Index, CDAI, for CD, Modi-
ﬁed Truelove and Witts severity index for UC), C-reactive protein
(continuous), complications (colorectal cancer, colonic dysplasia,
intestinal lymphoma, osteopenia, anemia, deep venous thrombo-
sis, pulmonary embolism, gallstones, nephrolithiasis, malabsorp-
tion syndrome, massive hemorrhage, perforation/peritonitis, and
growth failure [binary]), ﬁstula, abscess or anal ﬁssure, stenosis,
hospitalizations related to IBD in the previous 12 months, sur-
gery, extraintestinal manifestations (peripheral arthritis, uveitis/
iritis, pyoderma gangrenosum, erythema nodosum, aphthous oral
ulcers, stomatitis, ankylosing spondylitis, and primary sclerosing
cholangitis [binary]), drinking alcohol (categorical), smoking sta-
tus (binary), and medications (steroids, immunomodulators, and
tumor necrosis factor antagonists [binary]).
Demographics at Baseline
The demographics at baseline include age, sex, level of
education (categorical), current work (categorical), level of sport
activity (categorical), absence from work in the previous 3 months
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TABLE 1. Personal, Work-related and Disease-related Characteristics
CD UC/IC Total
Personal characteristics:
Total number of patients, % 905 (54.6) 751 (45.4) 1656
Males, % 441 (48.7) 411 (54.7) 852 (51.4)
Age at diagnosis
(mean, q25–q75, min–max, n)
28.5 (20–35, 3–68, n ¼ 905) 32.0 (24–38, 8–69, n ¼ 749) 30.1 (22–37, 3–69, n ¼ 1654)
Age at enrollment
(mean, q25–q75, min–max, n)
39.1 (29–49, 17–75, n ¼ 905) 40.8 (32–49, 17–69, n ¼ 751) 39.9 (30–49, 17–75, n ¼ 1656)
Having a partner, %
No 281 (31.0) 177 (23.6) 458 (27.7)
Yes 614 (67.9) 567 (75.5) 1181 (71.3)
Missing 10 (1.1) 7 (0.9) 17 (1.0)
Having children, %
No 500 (55.2) 344 (45.8) 844 (51.0)
Yes 389 (43.0) 399 (53.1) 788 (47.6)
Missing 16 (1.8) 8 (1.1) 24 (1.4)
Sport, %
Never 258 (28.5) 182 (24.2) 440 (26.6)
Weekly 375 (41.4) 297 (39.5) 672 (40.6)
Daily 253 (28.0) 258 (34.4) 511 (30.9)
Missing 19 (2.1) 14 (1.9) 33 (2.0)
Alcohol consumption, %
Never 516 (57.0) 379 (50.5) 895 (54.1)
Weekly 336 (37.1) 327 (43.6) 663 (40.0)
Daily 49 (5.4) 32 (4.3) 81 (4.9)
Missing 4 (0.4) 13 (1.7) 17 (1.0)
Smoking status (at enrollment), %
No 560 (61.9) 612 (81.5) 1172 (70.8)
Yes 344 (38.0) 134 (17.8) 478 (28.9)
Missing 1 (0.1) 5 (0.7) 6 (0.4)
Work-related characteristics:
Total number of patients, % 905 (54.6) 751 (45.3) 1656
Education, %
Elementary (1–4)a 404 (44.6) 305 (40.6) 709 (42.8)
Middle (5–9)a 160 (17.7) 132 (17.6) 292 (17.6)
High (10–13)a 329 (36.4) 309 (41.1) 638 (38.5)
Missing 12 (1.3) 5 (0.7) 17 (1.0)
Current work, %
Trainee or employee 523 (57.8) 403 (53.7) 926 (55.9)
Intermediate manager 222 (24.5) 194 (25.8) 416 (25.1)
Director 56 (6.2) 64 (8.5) 120 (7.3)
Missing 104 (11.5) 90 (12.0) 194 (11.7)
Activity rate, %
Part time 274 (30.3) 255 (34.0) 529 (31.9)
Multiple part time 40 (4.4) 38 (5.1) 78 (4.7)
Full time 591 (65.3) 458 (61.0) 1049 (63.4)
Missing at work in the last 3 mo, %
No 708 (78.2) 608 (81.0) 1316 (79.5)
Yes 177 (19.6) 139 (18.5) 316 (19.1)
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(binary), marital status/living in a partnership (binary), having
children (binary), and doing sports (categorical).
Participants
Among the total of 3385 patients enrolled in the Swiss IBD
Cohort, 2435 (72%) ﬁlled in the self-reported questionnaire. Seven
hundred seventy-nine patients were excluded from the analysis
presented here because of unemployment. Of the remaining 1656
patients, the OC and ERI scores were available in 1635 patients
and 1595 patients, respectively. The OC score was computed by
summing up the 6 corresponding items. If at most 2 items were
missing, we considered the average of completed items multiplied
by 6. No imputation was done if 3 or more items were missing. We
applied the same procedure to effort (also computed with 6 items)
and reward scores; the latter was only calculated if a maximum of
3 items (among 11) were missing.
TABLE 1. (Continued )
CD UC/IC Total
Missing 20 (2.2) 4 (0.5) 24 (1.4)
OC (mean, q25–q75, min–max, n) 13.5 (10–16, 6–24, n ¼ 892) 13.5 (11–16, 6–24, n ¼ 743) 13.5 (10.8–16, 6–24, n ¼ 1635)
Effort (mean, q25–q75, min–max, n) 12.8 (9–16, 6–30, n ¼ 886) 12.8 (9–16, 6–29, n ¼ 740) 12.8 (9–16, 6–30, n ¼ 1626)
Reward (mean, q25–q75, min–max, n) 48.8 (46–54, 11–55, n ¼ 866) 49.7 (47–55, 11–55, n ¼ 732) 49.2 (47–55, 11–55, n ¼ 1598)
Effort–reward ratio
(mean, q25–q75, min–max, n)
0.5 (0.3–0.6, 0.2–5, n ¼ 863) 0.5 (0.3–0.6, 0.2–3.5, n ¼ 732) 0.5 (0.3–0.6, 0.2–5, n ¼ 1595)
Effort–reward ratio greater than 1, %
No 812 (89.7) 692 (92.1) 1504 (90.8)
Yes 51 (5.6) 40 (5.3) 91 (5.5)
Missing 42 (4.6) 19 (2.5) 61 (3.7)
Disease-related characteristics:
Total number of patients, % 905 (54.6) 751 (45.3) 1656
CDAI (mean, q25–q75, min–max, n) 49.7 (11–76, 0–435, n ¼ 905)
MTWAI (mean, q25–q75, min–max, n) 3.5 (1–5, 0–19, n ¼ 751)
Extraintestinal manifestations, %
No 548 (60.6) 538 (71.6) 1086 (65.6)
Yes 357 (39.4) 213 (28.4) 570 (34.4)
Complications, %
No 526 (58.1) 500 (66.6) 1026 (62.0)
Yes 379 (41.9) 251 (33.4) 630 (38.0)
Fistula/abscess/anal ﬁssure, %
No 552 (61.0)
Yes 353 (39.0)
Stenosis, %
No 604 (66.7)
Yes 301 (33.3)
Previous hospitalization related to IBD, %
No 714 (78.9) 616 (82.0) 1330 (80.3)
Yes 191 (21.1) 135 (18.0) 326 (19.7)
Surgery, %
No 515 (56.9) 724 (96.4) 1239 (74.8)
Yes 390 (43.1) 27 (3.6) 417 (25.2)
Therapy (at least once), %
Steroids 726 (80.2) 553 (73.6) 1279 (77.2)
Immunomodulators 683 (75.5) 388 (51.7) 1071 (64.7)
Anti-TNF 396 (43.8) 146 (19.4) 542 (32.7)
aThese numbers about education refers to the list of possible answers in the patient’s questionnaire. The ﬁrst 4 answers give a “low” education; the last 4 answers give a “high” education,
whereas the 5 answers in-between give a “middle” education.
CDAI, Crohn’s Disease Activity Index; MTWAI, Modiﬁed Truelove & Witts Activity Index; TNF, tumor necrosis factor.
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The ethical committees of all cantons where participants
were included approved the Swiss IBD Cohort Study. Participants
were enrolled only after they had provided written informed
consent.
Data Analysis
Descriptive analyses and linear regressions were conducted
using STATA statistical software v.14.1 (STATA Corp., College
Station, TX). We performed a multivariate linear regression model
with continuously scaled ERI ratio and OC scores as response
variables. The beta coefﬁcients were unstandardized. To compare
the average OC score between multiple groups, a bilateral Student’s
t test was used. A P-value of , 0.05 was regarded as statistically
signiﬁcant.
RESULTS
Descriptive Statistics
Table 1 shows the characteristics of patients per disease
category (CD and UC/IC). From a total of 1656 patients, the
ERI ratio was measured from 1595 patients of whom 863
(54.1%) had CD and 732 (45.9%) had UC/IC. There were missing
data of 61 patients regarding the ERI ratio.
Regarding the prevalence of high job stress levels, of all
1595 patients, only 91 (5.71%) had an ERI ratio . 1 (Fig. 1). The
median ERI score in our patient with IBD was 0.5. There was no
signiﬁcant difference in the proportion of an ERI ratio .1
between men (6.43%) and women (4.92%) and between CD
(5.90%) and UC/IC (5.46%) patients. Moreover, 430 patients
(26.91%) reached the maximum reward score of 55.
Predictors of Job Stress
ERI Ratio
The continuously scaled ERI scores were signiﬁcantly
higher in patients with greater OC scores (coef ¼ 0.034, 95%
conﬁdence interval: 0.030–0.038, P , 0.001), in full-time em-
ployed participants (coef ¼ 0.050, 95% conﬁdence interval:
0.018–0.082, P ¼ 0.002), and in those with absence from the
workplace in the previous 3 months (coef ¼ 0.049, 95% conﬁ-
dence interval:20.087 to 0.012, P ¼ 0.010) (Table 2). The higher
ERI score in full-time workers is explained by higher effort
(Table 3) and not by lower reward (data not shown). There
emerged no signiﬁcant relationships between ERI scores and
the remainder of predictor variables, namely age, sex, level of
education, level of sport activity, living in a partnership, having
children, doing sports, alcohol consumption, smoking status, dis-
ease activity, CRP, medications, extraintestinal manifestations,
complications, ﬁstula (or abscess or anal ﬁssure), stenosis, hospi-
talizations related to IBD in the previous 12 months, and surgery.
OC to Work
As opposed to ERI scores, OC scores were associated with
a number of demographic, job-related and disease-related varia-
bles (Table 4 for the corresponding multivariate model and see
Fig. 2 for t-tests on each factor). In the fully adjusted model,
higher OC scores were found in women than men (coef ¼
0.568, P ¼ 0.014) and in patients living with a partner compared
with those not cohabiting (coef ¼ 0.805, P ¼ 0.001). In addition,
OC scores were greater with a higher level of occupation (director
versus trainee: coef ¼ 1.447, P , 0.001) in full-time employees
(coef¼ 0.906, P, 0.001) and in those with absence from work in
the previous 3 months (coef ¼ 1.062, P , 0.001). Although
extraintestinal manifestations of IBD were associated with higher
OC scores (coef ¼ 0.623, P ¼ 0.005), patients with a hospitaliza-
tion in the previous 12 months had lower OC scores (coef ¼
0.560, P ¼ 0.038).
DISCUSSION
This large cross-sectional study assessed the prevalence of
job stress along with its determinants in a Swiss IBD population,
using the widely applied ERI and OC self-report questionnaire.
Job stress measured with this instrument has previously been
shown to be associated with and predict physical health across
different diseases.35–37 The novel aspect of our study is that, to
our knowledge, it is the ﬁrst to systematically evaluate job stress
in a large cohort of patients with IBD.
We found the prevalence of job stress to be intriguingly low
in our patients with IBD. Speciﬁcally, in our study, the proportion
of participants with an ERI ratio greater than 1 was below 6%,
whereas, in a population of teachers and nurses from Germany, it
was 21.6% and 20.7%, respectively.38,39 Also, the median ERI
score in our patient with IBD was 0.5 and thus lower when
compared with a general working population in Germany with
a median of 0.5740 or 0.65.41 Moreover, one out of 4 patients in
our study attained the highest possible reward score. Several pos-
sible, although speculative, mechanisms might explain this ﬁnd-
ing. For instance, it could be that our patients answered to job
stress items in a more socially desirable way than workingFIGURE 1. Note: 91 patients among 1595 have a ratio greater than 1.
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populations particularly surveyed for work-related issues. Denial
of job stress, as a way of coping with social disadvantages posed
by a chronic disease, could also apply as an explanation. Eventu-
ally, Switzerland’s relatively high levels of job security and social
welfare might sever perceived job stress. Importantly, low levels
of job stress do not necessarily discount a possible impact on the
disease course, particularly if denial of job stress were of an issue;
however, this clearly needs to be investigated prospectively.
We further found that ERI and, even more so OC to work,
were associated with various socioeconomic variables, as well as
with work- and disease-related factors. Women and those living
with a partner showed greater OC than men and those not
cohabiting, respectively. Perhaps not surprisingly, patients with
IBD with full-time employment had greater levels of ERI and OC
scores, as part-time employment should, on average, facilitate
opportunities to unwind from job obligations, for instance through
cognitive and mental distraction, while focusing on family and
leisure-time activities. Nevertheless, the opposite could also be an
explanation, as it might be that patients with high levels of
perceived job stress and OC might have felt incapable of
continuing full-time work and, therefore, applied for part-time
jobs, perhaps with additional ﬁnancial support from an invalidity
pension. Therefore, our ﬁndings support the notion that part-time
work may be a reasonable strategy to prevent any adverse effects
on psychological well-being that might ultimately end up in frank
exhaustion (“burn-out”) and ultimately depression in patients with
IBD having increased job stress and OC.
Rather expectedly, patients with IBD with more efforts
spent than reward obtained at work reported more OC to work.
This concurs with the notion that before exhaustion from chronic
stress and “burnout” as well as depression sets in, workers are
often trying to cope with increasing job demands through greater
work engagement, thereby inevitably running the risk of depleting
their energy resources further downstream.27
Such dynamics could also help to explain why patients with
higher OC had more absence at the workplace. They may have
ended up with depleted energy levels, ultimately leaving them
unable to function in their job. However, we acknowledge that our
TABLE 2. Linear Regression Model with Effort–Reward
Ratio as Response
Multivariate Linear Regression
(Response: ERI, n ¼ 1573) Coefﬁcient (95% CI; P)
Missing at work in the last 3 mo
No 0 (Ref)
Yes 0.049 (0.012 to 0.087; 0.010)
Activity rate
Partial time 0 (Ref)
Multiple partial time 0.021 (20.052 to 0.094; 0.571)
Full time 0.050 (0.018 to 0.082; 0.002)
OC 0.034 (0.030 to 0.038; ,0.001)
CI, conﬁdence interval.
TABLE 3.
Multivariate Linear Regression
(Response: Effort, n ¼ 1433) Coefﬁcient (95% CI; P)
Current work
Employee or trainee 0 (Ref)
Intermediate manager 0.897 (0.435 to 1.359; ,0.001)
Director 0.644 (20.109 to 1.397; 0.094)
Activity rate
Partial time 0 (Ref)
Multiple partial time 20.465 (21.786 to 0.255; 0.141)
Full time 1.026 (0.583 to 1.468; ,0.001)
OC 0.604 (0.553 to 0.655; ,0.001)
CI, conﬁdence interval.
TABLE 4. Linear Regression Model with OC as
Response
Multivariate Linear Regression
(Response: OC, n ¼ 1421) Coefﬁcient (95% CI; P)
Sex
Male 0 (Ref)
Female 0.568 (0.114 to 1.022; 0.014)
Current work
Trainee or employee 0 (Ref)
Intermediate manager 1.343 (0.872 to 1.814; ,0.001)
Director 1.447 (0.677 to 2.218; ,0.001)
Activity rate
Partial time 0 (Ref)
Multiple partial time 20.033 (21.076 to 1.011; 0.951)
Full time 0.906 (0.419 to 1.392; ,0.001)
Missing at work in the last 3 mo
No 0 (Ref)
Yes 1.062 (0.530 to 1.594; ,0.001)
Having a partner
No 0 (Ref)
Yes 0.805 (0.350 to 1.260; 0.001)
Extraintestinal manifestation
No 0 (Ref)
Yes 0.623 (0.190 to 1.056; 0.005)
Previous hospitalization related to
IBD
No 0 (Ref)
Yes 20.560 (21.088 to 20.032; 0.038)
CI, conﬁdence interval.
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cross-sectional design cannot exclude an opposite mechanism,
whereby participants felt increasingly unable to unwind from job
obligations because of high demands, and, indeed, OC showed
a positive association with perceived efforts. For instance, as a
consequence of health decline and functioning, there might arise
a feeling that even for routine job tasks to be done, greater
commitment than previously necessary is required. Also, a bidi-
rectional association could explain the higher occupational grade
in patients with greater OC scores. Although high OC to work
may facilitate achievements careerwise, arriving in directorial
positions usually requires a high level of commitment to comply
with job proﬁles characterized by ambitious economic, manage-
rial, and leadership skills.
As a screener, clinicians could ask patients with IBD as to
whether they sometimes feel it difﬁcult to detach from work. This
feeling of being under job strain could additionally be sub-
stantiated by having patients ﬁlled in the ERI and OC question-
naires. If so, counseling for work–life balance issues and
scheduling shorter intervals between follow-up visits for a closer
disease monitoring may seem clinically reasonable means to per-
haps beneﬁt the disease course of patients overcommitted to work.
Our study has unavoidably some limitations. Different
deﬁnitions of job stress exist, including the job demand/control
model, which has also proven its usefulness for predicting
incident episodes of somatic diseases and prognosis.42,43 Other
models refer to injustice at work and illegitimate tasks as key
issues evoking job stress leading to adverse physical and mental
health outcomes. For instance, work engagement may lead to
depressive and anxiety symptoms,44 both of which have been
shown to be increased in patients with IBD and to also adversely
impact the course of the disease.15,17 Having said that, it is some-
times difﬁcult to differentiate the various psychosocial factors that
may play a role in IBD because the term “stress” unfortunately is
used in many studies in different ways; therefore, some authors
advocate to improve the standardization of future studies with the
term “perceived stress”.45 Although there is accumulating evi-
dence that stress acts as a trigger for gastrointestinal inﬂammation
in IBD, especially long-term perceived stress in UC46 and
depressive symptoms in CD,47 there is no systematically designed
study that investigated speciﬁc stressors, like job stress, as a pos-
sible trigger for disease activity and relapses in CD and UC/IC.
Future studies have to focus on a uniform deﬁnition for stress and
to differentiate between the symptoms of the patients and the
actual inﬂammation of the bowel.
CONCLUSION
The level of job stress in the Swiss IBD population seems
rather low. The groups with the highest levels for job stress were
women, people in higher job positions, full-time workers, and
patients with extraintestinal manifestations. The clinician should
be aware of the patients with a higher risk for high OC or ERI
scores and ask them about their work–life balance.
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